SYNOPSIS In a group of non-anaemic mentally retarded patients a significant increase in mean red cell volume has been demonstrated in epileptic patients being treated with anticonvulsants. The possible sites of interference of anticonvulsants with folate activity in the body, and problems associated with folic acid supplements during anticonvulsant therapy, are discussed.
During the survey it was confirmed that the mean red cell volume is abnormally increased in many cases of Down's syndrome.
Long-term anticonvulsant therapy has been shown to be associated with correctable folate deficiency, erythrocyte macrocytosis, and frank megaloblastic anaemia in some cases (Dahlke and Roesler-Mertens, 1967; Hawkins and Meynell, 1958; Klipstein, 1964; Malpas, Spray, and Witts, 1966; Miller, 1968; and Reynolds, Milner, Matthews, and Chanarin, 1966) . Past reports of the response of such affected patients with folate supplements have varied from marked clinical improvement on the one hand, to the possibility of increase in both the frequency and severity of epileptic attacks (Chanarin, Mollin, and Anderson, 1958; Druskin, Wallen, and Bonagura, 1962; Hawkins and Meynell, 1958; Reynolds, 1967) .
In a dietary experiment in which folate deficiency was induced in normal volunteers it was found that serum folate activity fell below normal after three weeks, hypersegmented polymorphonuclear neutrophils appeared in peripheral blood after seven weeks, whilst macroovalocytosis of the erythrocytes was only detected by about 18 weeks, and frank megaloblastic anaemia was present after 19 weeks (Herbert, 1964) .
Since macrocytosis suggests unsuspected folate deficiency in patients treated with anticonvulsants, it was decided to measure the mean red cell size in non-anaemic mentally retarded patients, using
Received for publication 9 July 1969. a rapid and accurate electronic particle counter to avoid either tedious visual red cell counting or visual assessment of macrocytosis on stained blood films. Macrocytosis has also been reported in patients with Down's syndrome (Naiman, Oski, and Mellman, 1965) . Results from patients with Down's syndrome were therefore included in this study (Eastham and Jancar, 1969) Macrocytosis in Down's syndrome and during long-term anticonvulsant therapy various groups did not show marked differences.
The patients were regarded as non-anaemic if the whole blood haemoglobin concentration fell within the normal range of 13-5 to 18X0 g per 100 ml for males and 11-5 to 164 gper 100 ml for females, with a mean corpuscular haemoglobin concentration (MCHC) of 32 to 36 g per 100 ml (Dacie and Lewis, 1963 
Discussion
The findings of Naiman et al(l965) are confirmed, and the erythrocyte cell volume in both male and female patients with Down's syndrome is found to be above the normal range. A possible explanation for such macrocytosis may be that the mean haematocrit in a group of mongoloid patients was found to be larger than that in a group of non-mongoloid patients, and it was reported that the rates of flux of sodium and potassium across the red cell membrane are greater than normal in mongoloid subjects (Baar and Gordon, 1961) .
In both male and female patients there was a significant increase in mean red cell volume when anticonvulsants were being taken, the mean red cell volume in epileptic females being marginally above the upper limit of the normal range. Previous reports of macrocytosis resulting from treatment with anticonvulsants have depended on visual assessment of stained blood films (Klipstein, 1964; Miller, 1968; Reynolds et al, 1966) or on visual red cell counts made using haemocytometers (Hawkins and Meynell, 1958; Malpas et al, 1966) . In the present study over 1,000 blood samples were tested. Since each red cell count (involving the electronic counting of 40,000 to 50,000 red cells in 0-5 ml diluted blood) took approximately 12 seconds, with a coefficient of variation of less than 2-0 %, no excessive extra laboratory work was involved, compared with tedious serum folate activity estimations.
Macrocytosis and reduced serum folate activity tend to develop during long-term treatment with anticonvulsant drugs, and folate supplements result in the return of serum folate activity to normal and in a reduction in macrocytosis (Dahlke and Roesler-Mertins, 1967; Girdwood and Lenman, 1956; Hawkins and Meynell, 1958; Ibbotson, 1967) . The present study demonstrates the appearance of detectable macrocytosis in the absence of anaemia, which may be presumed to be associated with mild folate deficiency.
It has been suggested that similarities in molecular structure of anticonvulsants and folic acid could account for their interference with folic acid metabolism (Herbert and Zalusky, 1962) , but it is interesting that the addition of phenobarbitone, phenytoin sodium, and primidone in vitro do not affect the estimation of folic acid activity by Strept. faecalis (Girdwood and Lenman, 1956; Klipstein, 1964) . It is also worth noting that the growth of L. casei activity is probably a better measure of biologically active folate derivatives in man (Herbert and Zalusky, 1962 (Druskin et al, 1962; Hawkins and Meynell, 1958; Reynolds, 1967) but with increased frequency or severity of seizures (Chanarin et al, 1958; Reynolds, 1967 
